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47. (Added) A liquid crystal display apparatus for displaying an Image, comprising: 



a substrate; 



a plurality of switching elements being formed on said substrate; 



a first electrode connected with/said switching element and positioned 
over said switching element; 

a storage capacitor connected with said first electrode and positioned 
/ under said first electrode; 

an optical reflector formed' on said first electrode and a frame; 



a first orientation film formed on said optical reflector; 

a second orientation film spaced apart from said first orientation film; 

a second transparent electrode on which said second orientation film is 
formed; 

a layer of liquid cistal material positioned between said first and second 
orientation films;/and 



- -a substantially-ionconductive optical blocking mean_s_posjtJoned between 
said first elect/ode and said switching element for blocking an incident 
light from leading into said switching element. 

48. (Added) The apparatus of /laim 47, wherein said substantially nonconductive 
optical blocking means is a laye/ is formed of cadmium telluride. 
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jg. (Added) The apparatus of claim ff, wherein said optical blocking layer is 
formed of germanium oxide. 

50. (Added) A liquid crystal display apparatus jfcr displaying an image, comprising: 
a substrate; 

a plurality of switching elements being/formed on said substrate; 

a first electrode connected with said/switching element and positioned 
over said switching element; 

a frame composition disposed alc/ng an edge of said first electrode, with 
said frame composition being composed of optical blocking insulating 
material for blocking incident lig/it from leaking into said switching 
element; 



a storage capacitor connected with said first electrode and positioned 
under said first electrode; 



V 



an optical reflector formed 6n said first electrode; 



a first orientation film forn/ed on said optical reflector; 



a 



second orientation filn/ spaced apart from said first orientation film; 



a second transparent electrode on which said second orientation film 
formed; and 



a layer of liquid crystal material positioned between said first and second 
orientation films. 
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51 (Added) The apparatus of claim 50, wherein said optical blocking material is 
cadmium telluride. 

W 

52. (Added) The apparatus of claim 50, wherein said optical blocking material is 
"V^germanium oxide/ 




9/ 5 



^J/ 53. (Added) A liquid crystal display^apparatus for displaying an image, comprising: 
^ / a substrate; 

a plurality of switching elements being formed on said substrate; 

a first electrode connected with said switching element and positioned 
over said switching element; 

nonconductive optical blocking material formed under said first electrode; 

a storage capacitor connected with said first electrode and positioned 
under said first electrode ; 

an optical reflector formed on said first electrode; 
a first orientation film formed on said optical reflector; 




a second orientation film spaced apart from said first orientation film; 



a second transparent electrode formed on said second orientation film; 
and 
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a layer of liquid crystal material positioned between said first and second 
orientation films/ 

/ S< (Added) The apparatus of claim f& t wherein said optical blocking material is 
cadmium telluride. 

z& (Added) The apparatus of claim wherein said optical blocking material is 
germanium oxide. 

56. (Added) A liquid crystal display apparatus for displaying an image, comprising: 



a substrate; 

a plurality of circuit elements being formed on said substrate; 

a first electrode connected with said circuit element and positioned over 
said circuit element; 




a storage capacitor connected with said first electrode and positioned 
under said first electrode; 



an optical reflector formed on said first electrode; 



a first orientation film formed on said optical reflector; 



a second orientation film spaced apart from said first orientation film; 

a second transparent electrode on which said second orientation film is 
formed; 
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an oriented layer of liquid crystal material disposed between said first and 
second electrodes; and 

optical blocking means positioned between said first electrode and said 
circuit eler/ent for blocking an incident light from leaking into said circuit 
element 




57. (Added) A liquid crystal display apparatus-tor displaying an image, comprising: 



a substrate; 

a plurality of circuit elements being fornhed on said substrate; 

a first electrode connected with saidytircuit element and positioned over 
said circuit element; 

a frame disposed along the edge Li said first electrode, with said frame 
comprising an optical blocking fqf blocking incident light from leaking into 
said switching element; 

a storage capacitor connected with said first electrode and positioned 
under said first electrode; 



an optical reflector formed on said first electrode; 



a first orientation film formed on said optical reflector; 



second orientation film spaced apart from said first orientation film; 



a second transparent/ electrode; and 
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an oriented layer of liqjoid crystal material positioned betwe n said first 
and s cond electrodes. 



58. (Added) A liquid crystal display apparatus for displaying an image, comprising: 



a substrate; 



a plurality of circuit elements Being formed on said substrate; 



a first electrode connected wfth said circuit element and positioned over 
said circuit element; 

optical blocking means forrrfed under said first electrode; 

a storage capacitor connected with said first electrode and positioned 
under said first electrode; , 

an optical reflector formed on said first electrode; 

a first orientation film formed on said optical reflector; 

a second orientation film spaced apart from said first orientation film; 



0^ 



a second transparent electrode; and 



an oriented layer of liquid crystal material positioned between said first 
and second electrode s. 

.59. (Added) A liquid crys tal display apparatus for displaying an image, comprising: 
a substrate; 
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a plurality of switching elements being formed on said substrate; 

a first electrode connected with saicyswitching element and positioned 
over said switching element; 

a storage capacitor connected ytfith said first electrode and positioned 
under said first electrode; 

an optical reflector formed on said first electrode; 

a second transparent electrode on which said second orientation film is 
formed; 

an oriented layer of liquid crystal material positioned between said first 
and second electrodes; and 



substantially nonconductive optical blocking means positioned between 
said first electrode and said switching element for blocking an incident 
light from leaking into said switching element. 

60. (Added) A liquid crystal display/apparatus for displaying an image, comprising: 

a substrate; 

a plurality of switching elements being formed on said substrate; 



a first electrode connected with said switching element and positioned 
over said switching element; 
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a frame disposed along an edge of said mst electrode, with said frame 
comprising an optical blocking insulating material for blocking incident light 
from leaking into said switching element; 

a storage capacitor connected with said first electrode and positioned 
under said first electrode;/ 

an optical reflector formed on said first electrode; 

a second transparent electrode on which said second orientation film 
formed; and / 

an orientediayer of liquid crystal material positioned between said first 
and second electrodes. 

1 . (Added) A liquid crystal display apparatus for displaying an image, comprising: 
a substrate; / 

a plurality of switching elements being formed on said substrate; 

a first electrode connected with said switching element and positioned 
over said switching element; 

nonconductive optical blocking material-formed under said first electrode; 

a storage capacitor connected with said first electrode and positioned 
under said first electrode; 

an optical reflector formed on said first electrode; 



YO994-065XX 



9 



Serial No.: 08/999,663 



• NQU 22 '00 13=56 FR dO-IBM YORKTOUIN 



914 945 4073 TO 917033087722 P. 10/18 



a second transparent electrode formed on which said second orientation 
film; and 

an oriented layer of liquid crystal material positioned between said first 
and second electrodes. 




62. (Added) A spatial light modulator jbrray for modulating light to form an image 
comprising: 

a plurality of liquid crystal devices positioned over respective mirrors on a 
dielectric layer on a semiconductor substrate; 

a plurality of electrical circuits formed in said semiconductor substrate 
coupled to said liquid crystal devices, respectively, for placing a voltage 
across electrodes of said liquid crystal devices; 



Ok/ 



an absorber layer positioned and patterned with respect to said mirrors for 
shielding said plurality of electrical circuits from ambient light, and 

said absorber layer having an edge overlapping an edge of said mirror to 
form an overlapping region to decrease ambient light from passing into 
said semiconductor substrate. 



63. (Added) A spatial light rn</dulator array for modulating light to form an image 
VCrf "comprising": 

\fl / a plurality of liquid crystal devices positioned over respective mirrors on a 

J/ 



dielectric layer on a semiconductor substrate; 
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a plurality of el ctrical circuits formed in said/semiconductor substrate 
coupled to said liquid crystal devices, respectively, for placing a voltage 
across electrodes of said liquid crystal devices; 

a reflector layer positioned and patterned with respect to said mirrors for 
shielding said plurality of electrical circuits from ambient light; and 

said reflector layer having an edge overlapping an edge of said mirror to 
form an overlapping region to decrease ambient light from passing into 
said semiconductor substrate. 

64. (Added) A method of forming a ^patial light modulator array comprising the steps 

<\i* 

forming a plurality of electrical circuits in a semiconductor substrate 
positioned for interconnecting with subsequently formed liquid crystal 
devices, respectfully; 

forming one or more layer/S of interconnections above said plurality of 
electrical circuits; 

forming a first dielectric/ layer over said electrical circuits and said layers of 
interconnections; 





planarizing said first aielectric layer to provide a substantially planar upper 
surface on said first/dielectric layer; 

forming an absorber layer, positioned and patterned with respect to 
subsequently formed liquid crystal devices for shielding said plurality of 
electrical circuits/ from ambient light, 
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forming a second dielectric layer above said patterned absorber layer; 

forming studs through said second dielectricyfayer for electrical connection 
to subsequently formed mirrors; 

forming a plurality of mirrors over said eiielectric layer and patterned to 
form the lower electrode of said plurality of liquid crystal devices, said 
mirrors overlapping said absorber layer to form a capacitor with respect to 
said overlapping mirror and to attenuate light traveling between said 
absorber and said mirror; 

forming plurality of spacers positioned in between selected mirrors of said 
plurality of mirrors; 

applying a layer of liquia crystal material; 

orienting said layer df liquid crystal material, and 

forming a top ele/trode of said plurality of mirrors to form said plurality of 
liquid crystal devices. 

65. (Added) A method of forming a spatial light modulator array comprising the steps 
of: 

- forming a plurality of-electrical circuits in .a-semiconductor_s.ub_strate_ 
positioned for/nterconnecting with subsequently formed liquid crystal 
devices, respectfully; 

forming one/or more layers of interconnections above said plurality of 
electrical circuits; 
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forming a first dielectric layer ov r said electrjcal circuits and said layers of 
interconnections; 

planarizing said first dielectric layer to provide a substantially planar upper 
surface on said first dielectric layer; 

forming an reflective layer, positioned ind patterned with respect to 
subsequently formed liquid crystal devices for shielding said plurality of 
electrical circuits from ambient light" 

forming a second dielectric layer above said patterned reflective layer; 

forming studs through said second dielectric layer for electrical connection 
to subsequently formed mirrors;/ 

forming a plurality of mirrors oyer said dielectric layer and patterned to 
form the lower electrode of said plurality of liquid crystal devices; 

said mirrors overlapping said reflective layer to form a capacitor with 
respect to said overlapping mirror and to attenuate light traveling between 
said reflective and said mirror; 

forming plurality of space/s positioned in between selected mirrors of said 
plurality of mirrors; 



applying a layer of liquid crystal material; 

orienting said layer of liquid crystal material; and 

forming a top electrode of said plurality of mirrors to form said plurality of 
liquid crystal devices 
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(Added) A liquid crystal display comprising: 

a plurality of liquid crystal devices positioned over respective mirrors on a 
dielectric layer on a semiconductor substrate; 

a plurality of electrical circuits formed in said semiconductor substrate 
coupled to said liquid crystal devices, respectively, for placing a voltage 
across electrodes of saia liquid crystal devices; and 



a light blocking layer y 
for shielding said 



lositioned and patterned with respect to said mirrors 
rality of electrical circuits from ambient light; 




said light blockinfl layer having an edge overlapping an edge of said mirror 
to form an overlapping region to decrease ambient light from passing into 
said semiconductor substrate. 

(Added) A liquid crystal displaylcomprising: 

a plurality of liquid crystal dev/ces positioned over respective mirrors on a 
dielectric layer on a semiconductor substrate; 

a plurality of electrical circuits formed in said semiconductor substrate 
coupled to said liquid crystal devices, respectively, for placing a voltage 
-across electrodes of -said/liquid crystal deyjces^and 

a light blocking region Positioned with respect to said mirrors for shielding 
said plurality of electrical circuits from ambient light; 

said light blocking reaion being disposed between said mirrors to 
decrease ambient liiht from passing into said semiconductor substrate. 
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68. (Added) A liquid crystal apparatus/comprising: 



a plurality of liquid crystal devices positioned over respective mirrors on a 
dielectric layer on a semiconductor substrate; 

a plurality of electrical circuits formed in said semiconductor substrate 
coupled to said liquid crystal devices, respectively, for placing a voltage 
across electrodes of said liquid crystal devices; and 




a light blocking region positioned with respect to said mirrors for shielding 
said plurality of electrical circuits from ambient light. 



^J^T69. (Added) A liquid crystal apparatus^ comprising: 



a plurality of liquid crystal devices positioned over respective mirrors on 
substrate; 

a plurality of electricaLcircuits formed in said substrate coupled to said 
liquid crystal devices; respectively, for placing a voltage across electrodes 
of said liquid crystal devices; and 



to 



a light blocking; region positioned with respect to said mirrors for shielding 
said plurality/if electrical circuits from ambient light. 



0 70. (Added) A liquid crystal apparatus comprising: 



a plurality of liquid crystal devices positioned on substrate, 
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a plurality of electrical circuits formed in said substrate coupled to said 
liquid crystal devices, respectively, for placing a voltage across electrodes 
of said liquid crystal devices; and 

a light blocking region /positioned between said liquid crystal devices for 
shielding said plurality of electrical circuits from ambient light. 

,71 . (Added) A disp|2fy unit according to claim 39 wherein said first substrate has an 
(S / insulation layer between said reflection electrode and said shading layer to form a 
holding capacitc 

✓^"72. (Added) A display unit according to claim 39 wherein said shading layer is 
\q/ comprised of ^/different material from said reflection electrodes. 



V 



73. (Added) A display unr/according to claim 39 wherein said reflection electrodes 
are comprised primarily o/AI and said shading layer is comprised primarily of a material 
selected from the group consisting of Ti and TiN and Ti No.33 Coo.67. 

74. (Added) A display unit according to claim 39, wherein said shading layer reflects 
light to a different direction from said reflection electrodes to exhibit a different reflection 
characteristic: 



75. (Added) A dispjay unit according to claim 39, wherein said reflection electrodes 
are selected from the group consisting of aluminum and an aluminum alloy. 



76. (AddecQA display unit according to claim 44 wherein said shading layer is 
comprised primarily of a material selected from the group consisting of Ti and TiN and 
Ti N0.33 Coo»7. 
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